What is claimed is: 

1 . A method of providing a switching point voUage for an integrated circuit by 
using a differential input buffer circuit, comprising: 

determining available first and second reference voltages in the integrated 

circuit; 

computing a switching point voltage based on the available first and second 
reference voltages to maximize high and low noise margins of the integrated 
circuit; and 

setting the switching point voltage by sizing transistors in the differential 
input buffer circuit including cross-coupled pairs of transistors coupled to a supply 
voltage node and the first and second reference voltages based on the computed 
switching point voltage. 

2. The method of claim 1 , further comprising: 

sizing transistors in the differential input buffer to a specific speed of 
operation based on a load driven by the differential input buffer. 

3. The method of claim 1 , wherein computing the switching point voltage 
comprises computing the switching point vohage based on 

((first reference voltage + second reference voltage)/2). 

4. A method of providing a switching point voltage for an integrated circuit by 
using a differential input buffer circuit, comprising: 

determining available first and second reference voltages in the integrated 
circuit using a supply voltage as the first reference voltage; 

computing a switching point voltage based on the available first and second 
reference voltages to maximize high and low noise margins of the integrated 
circuit; 

setting the switching point voltage by applying the supply voltage across the 
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gate to source voltages of transistors in the differential input buffer circuit 
including cross-coupled pairs of transistors coupled to the supply voltage node and 
the first and second reference voltages based on the computed switching point 
voltage; and 

providing the switching point voltage based on the set switching point 
voltage. 

5. The method of claim 4, wherein coupling the input stage to the second 
reference voltage comprises coupling the input stage to ground. 

6. The method of claim 4, wherein computing the switching point voltage 
comprises computing the switching point voltage based on 

((first reference voltage + second reference voltage)/2). 

7. A method of designing a differential input buffer circuit to provide a 
switching point voltage for an integrated circuit, comprising: 

determining a required switching point voltage for the integrated circuit to 
maximize high and low noise margins of the integrated circuit; 

defining required first and second reference voltages based on the 
determined switching point voltage; and 

sizing transistors in the differential input buffer circuit including cross- 
coupled pairs of transistors coupled to a supply voltage node and the first and 
second reference voltages to provide the switching point voltage based on the 
defined first and second reference voltages to maximize high and low noise 
margins. 

8. The method of claim 7, wherein determining a required switching point 
voltage for the integrated circuit comprises averaging the first and second reference 
voltages. 
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9. A method, comprising: 

coupling a first pair of NMOS and PMOS transistors between a third pair of 
PMOS and NMOS transistors, respectively; 

coupling a second pair of NMOS and PMOS transistors between a fourth 
pair of PMOS and NMOS transistors, respectively; 

coupling the third pair of PMOS and NMOS transistors between a first 
current source node and a first current sink node; 

coupling the fourth pair of PMOS and NMOS transistors between a second 
current source node and a second current sink node; and 

coupling a fifth pair of PMOS and NMOS transistors between a third 
current source node and a third current sink node, wherein a gate of the fifth pair 
PMOS transistor is coupled to a drain of the second pair NMOS transistor and a 
gate of the fifth pair NMOS transistor is coupled to a drain of the first pair PMOS 
transistor. 

1 0. The method of claim 9, fiirther comprising: 

coupling gates of the first pair NMOS transistor and the second pair PMOS 
transistor to each other and to an input terminal; and 

coupling drains of the fifth pair PMOS and NMOS transistors to an output 
terminal. 

1 1 . The method of claim 1 0, fiirther comprising: 

coupling a gate of the fourth pair PMOS transistor coupled to a gate of the 
third pair PMOS transistor; 

coupling the gates of the third and fourth PMOS transistors to drain of the 
first pair of NMOS transistor; 

coupling gate of the fourth pair of NMOS transistor to gate of the third pair 
of NMOS transistor; and 

coupling the gates of the third and fourth NMOS transistors to a drain of the 
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second pair PMOS transistor. 

12. A method of forming a cross-coupled differential input buffer circuit, 
comprising: 

forming an input stage by coupling a first pair of NMOS and PMOS 
transistors between a third pair of PMOS and NMOS transistors, respectively, and 
coupling a second pair of NMOS and PMOS transistors between a fourth pair of 
PMOS and NMOS transistors, respectively, and wherein coupling the third pair of 
PMOS and NMOS transistors between a first current source node and a first current 
sink node, and wherein coupling the fourth pair of PMOS and NMOS transistors 
between a second current source node and a second current sink node; and 

forming an output stage by coupling a fifth pair of PMOS and NMOS 
transistors between a third current source node and a third current sink node, 
wherein coupling the output stage to the input stage by coupling a gate of the fifth 
pair PMOS transistor to the drain of the second pair NMOS transistor and further 
coupling a gate of the fifth pair NMOS transistor to a drain of the first pair PMOS 
transistor. 

1 3. The method of claim 1 2, fiirther comprising: 

coupling gates of the first pair NMOS transistor and the second pair PMOS 
transistor to each other and to an input terminal; and 

coupling drains of the fifth pair PMOS and NMOS transistors to an output 
terminal. 

14. The method of claim 1 3, further comprising: 

coupling gates of the first pair NMOS transistor and the second pair PMOS 
transistor to each other and to an input terminal; and 

coupling drains of the fifth pair PMOS and NMOS transistors to an output 
terminal. 
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1 5. The method of claim 1 4, further comprising: 

coupling a gate of the fourth pair PMOS transistor to a gate of the third pair 
PMOS transistor; 

coupling the gates of the third and fourth PMOS transistors to drain of the 
first pair of NMOS transistor; 

coupling gate of the fourth pair of NMOS transistor to gate of the third pair 
of NMOS transistor; and 

coupling the gates of the third and fourth NMOS transistors to a drain of the 
second pair PMOS transistor. 

1 6. A method of forming an integrated circuit, comprising: 

coupling a first pair of NMOS and PMOS transistors between a current 
source node and a first current sink node, wherein a drain of the first pair NMOS 
transistor is coupled the first current source node and a drain of the first pair PMOS 
transistor is coupled to the first current sink node, and wherein a source of the first 
pair NMOS transistor is coupled to a source of the first pair PMOS transistor; 

coupling a second pair of NMOS and PMOS transistors between a second 
current source node and a second current sink node, wherein a drain of the second 
pair NMOS transistor is coupled to the second current source node and a drain of 
the second pair PMOS transistor is coupled to the second current sink node, 
wherein a source of the second pair NMOS transistor is coupled to a source of the 
second pair PMOS transistor, and wherein gates of the first pair of NMOS 
transistor and the second pair PMOS transistor are coupled to each other and to an 
input terminal to receive a supply voltage; 

coupling a third pair of PMOS and NMOS transistors between the first 
current source node and the first current sink node, wherein a source of the third 
pair PMOS transistor is coupled to the first current source node, and wherein a 
drain of the third pair PMOS transistor is coupled to a drain of the first pair NMOS 
transistor, wherein a drain of the third pair NMOS transistor is coupled to drain of 
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the first pair PMOS transistor, and wherein a source of the third pair NMOS 
transistor is coupled to the first current sink node; 

coupling a fourth pair of PMOS and NMOS transistors between the second 
current source node and the second current sink node, wherein a source of the 
fourth pair of PMOS transistor is coupled to the second current source node, 
wherein a drain of the fourth PMOS transistor is coupled to the drain of the second 
pair NMOS transistor, wherein a drain of the fourth NMOS transistor is coupled to 
the drain of the second pair PMOS transistor, and wherein a source of the fourth 
NMOS transistor is coupled to the second current sink node; and 

coupling a fifth pair of PMOS and NMOS transistors between a third 
current source node and a third current sink node, wherein a source of the fifth pair 
PMOS transistor is coupled to the third current source node, wherein a gate of the 
fifth pair PMOS transistor is coupled to the drain of the second pair NMOS 
transistor and fiirther coupled to a drain of the fourth pair PMOS transistor, and 
wherein a drain of the fifth pair PMOS transistor and a drain of the fifth pair 
NMOS transistor and fiirther the drains of the fifth pair NMOS and PMOS 
transistors are coupled to an output terminal. 

1 7. The method of claim 1 6, fiirther comprising: 

coupling a gate of the fourth pair PMOS transistor to the gate of the third 
pair PMOS transistor; and 

coupling gates of the third and fourth pair PMOS transistors to the drain of 
the first pair NMOS transistor. 

1 8. The method of claim 1 7, further comprising: 

coupling a gate of the fourth pair NMOS transistor to a gate of the third pair 
NMOS transistor; and 

coupling gates of the third and fourth pair NMOS transistors to a drain of 
the second pair PMOS transistor and drain of the fourth pair of NMOS transistor. 



Docket N . 303.699US3 



20 



Client Ref. N . 00-0105.02 



1 9. The method of claim 1 8, further comprising: 

coupling a gate of the first pair PMOS transistor to a second source voltage; 

and 

coupling a gate of the second pair NMOS transistor to a first source voltage. 

20. A method of forming an input buffer circuit, comprising: 

coupling a first pair of NMOS and PMOS transistors between a first current 
source node and a first current sink node such that a drain of the first pair NMOS 
transistor is coupled to the first current source node and a drain of the first pair 
PMOS transistor is coupled to the first current sink node, and fiirther a source of 
the first pair NMOS transistor is coupled to a source of the first pair PMOS 
transistor; 

coupling a second pair of NMOS and PMOS transistors between a second 
current source node and a second current sink node such that a drain of the second 
pair NMOS transistor is coupled to the second current source node and a drain of 
the second pair PMOS transistor is coupled to the second current sink node, and 
further a source of the second pair NMOS transistor is coupled to a source of the 
second pair PMOS transistor, and wherein gates of the first pair of NMOS 
transistor and the second pair PMOS transistor are coupled to each other and to an 
input terminal to receive a supply voltage; 

coupling a third pair of PMOS and NMOS transistors between the first 
current source node and the first current sink node such that a source of the third 
pair PMOS transistor is coupled to the first current source node, and a drain of the 
third pair PMOS transistor is coupled to the drain of the first pair NMOS transistor, 
and further a drain of the third pair NMOS transistor is coupled to the drain of the 
first pair PMOS transistor, and wherein a source of the third pair NMOS transistor 
is coupled to the first current sink node; 

coupling a fourth pair of PMOS and NMOS transistors between the second 
current source node and the second current sink node such that a source of the 
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fourth pair of PMOS transistor is coupled to the second current source node, and a 
drain of the fourth PMOS transistor is coupled to the drain of the second pair 
NMOS transistor, and further a drain of the fourth pair NMOS transistor is coupled 
to the drain of the second pair PMOS transistor, and wherein a source of the fourth 
NMOS transistor is coupled to the second current sink node; and 

coupling a fifth pair of PMOS and NMOS transistors between a third 
current source node and a third current sink node such that a source of the fifth pair 
PMOS transistor is coupled to the third current source node, and a gate of the fifth 
pair PMOS transistor is coupled to the drain of the second pair NMOS transistor, 
and fiirther coupled to a drain of the fourth pair PMOS transistor, and wherein a 
drain of the fifth pair PMOS transistor and a drain of the fifth pair NMOS transistor 
and fiirther the drains of the fifth pair NMOS and PMOS transistors are coupled to 
an output terminal. 

2 1 . The method of claim 20, fiirther comprising: 

coupling a gate of the fourth pair PMOS transistor to a gate of the third pair 
PMOS transistor; and 

coupling gates of the third and fourth pair PMOS transistors to the drain of 
the first pair NMOS transistor. 

22. The method of claim 2 1 , fiirther comprising: 

coupling a gate of the fourth pair NMOS transistor to a gate of the third pair 
NMOS transistor; and 

coupling gates of the third and fourth pair NMOS transistors to the drain of 
the second pair PMOS transistor and drain of the fourth pair of NMOS transistor. 

23. The method of claim 22, fiirther comprising: 

coupling a gate of the first pair PMOS transistor to a second reference 
voltage; and 
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coupling a gate of the second pair NMOS transistor to a first reference 
voltage. 

24. A method of forming a semiconductor circuit, comprising: 

coupling a first pair of NMOS and PMOS transistors between a first current 
source node and a first current sink node such that a drain of the first pair NMOS 
transistor is coupled to the first current source node and a drain of the first pair 
PMOS transistor is coupled to the first current sink node, and fiirther a source of 
the first pair NMOS transistor is coupled to a source of the first pair PMOS 
transistor; 

coupling a second pair of NMOS and PMOS transistors between a second 
current source node and a second current sink node such that a drain of the second 
pair NMOS transistor is coupled to the second current source node and a drain of 
the second pair PMOS transistor is coupled to the second current sink node, and 
further a source of the second pair NMOS transistor is coupled to a source of the 
second pair PMOS transistor, wherein the gates of the first pair of NMOS transistor 
and the second pair PMOS transistor are coupled to each other and to an input 
terminal to receive a supply voltage, wherein a gate of the first pair PMOS 
transistor is coupled to a second reference voltage, and wherein a gate of the second 
pair NMOS transistor is coupled to a first reference vohage; 

coupling a third pair of PMOS and NMOS transistors between the first 
current source node and the first current sink node such that a source of the third 
pair PMOS transistor is coupled to the first current source node, and a drain of the 
third pair PMOS transistor is coupled to the drain of the first pair NMOS transistor, 
and fiirther a drain of the third pair NMOS transistor is coupled to the drain of the 
first pair PMOS transistor, and wherein a source of the third pair NMOS transistor 
is coupled to the first current sink node; 

coupling a fourth pair of PMOS and NMOS transistors between the second 
current source node and the second current sink node such that a source of the 
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fourth pair of PMOS transistor is coupled to the second current source node, and a 
drain of the fourth PMOS transistor is coupled to the drain of the second pair 
NMOS transistor, and further a drain of the fourth pair NMOS transistor is couple 
to the drain of the second pair PMOS transistor, wherein a source of the fourth pair 
NMOS transistor is coupled to the second current sink node, wherein a gate of the 
fourth pair PMOS transistor is coupled to the gate of the third pair PMOS 
transistor, and gates of the third and fourth pair PMOS transistors are coupled to 
the drain of the first pair NMOS transistor, wherein a gate of the fourth pair NMOS 
transistor is coupled to a gate of the third pair NMOS transistor, and wherein gates 
of the third and fourth pair NMOS transistors are coupled to the drain of the second 
pair PMOS transistor and drain of the fourth pair of NMOS transistor; and 

coupling a fifth pair of PMOS and NMOS transistors between a third 
current source node and a third current sink node such that a source of the fifth pair 
PMOS transistor is coupled to the third current source node, and a gate of the fifth 
pair PMOS transistor is coupled to the drain of the second pair NMOS transistor, 
and fiirther coupled to a drain of the fourth pair PMOS transistor, and wherein a 
drain of the fifth pair PMOS transistor, a drain of the fifth pair NMOS transistor, 
and the drains of the fifth pair NMOS and PMOS transistors are coupled to an 
output terminal. 
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